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To our knowledge, the measured value for a 99.9% ' C crystal at 104 K, 410 W/cm K, is the highest measured thermal conductivity for a solid above liquid nitrogen temperature.
Our measured temperature dependent conductivities for the isotopically enriched diamond and natural abundance diamond specimens are well described by Callaway Graebner et al. [3] , using laser flash methods, and by Olson et al. [4] , using a 3co thermal wave technique. Some of the authors [5] [6] , who pointed out that a simple approach used by Klemens [7] to estimate the isotopic contribution to the thermal resistance of diamond accounts for at most a few percent eAect for this material. In an eAort to account for the much larger experimentally observed eAect, they proposed that the effect could be the consequence of an increase in phonon-phonon umklapp scattering in less pure samples due to the disorder-induced broadening of near zone-boundary acoustic modes. However, Hass et al. [8] (open and closed squares) on two diA'erent isotopic composition specimens are plotted in Fig. 2 , along with the data on natural abundance synthetic diamond at low temperatures from Ref. [17] (circles) and on natural diamond at higher temperatures from Ref. [18] (crosses).
All data agree well with the theoretical curves using a single set of parameters.
Among the adjustable parameters, the size parameter D represents the phonon mean free path due to boundary scattering. The value used is the average physical dimension of the sample. It has a strong inhuence on the conductivity only in the low temperature region, but not in the region above the conductivity peak, where current ex- Table I ). The rate constant of the N processes 2, however, plays a very diferent role.
Although the N processes do not contribute directly to thermal resistance, they have the eA'ect of spreading the inhuence of other resistive processes to the entire phonon spectrum. As a result, the N process rate eff'ectively becomes an enhancement factor for the isotopic scattering rate, Eq. (4). In this context, it is important to remember that Eq. (4) contains no adjustable parameter in our analysis. For purposes of comparison, we include in Fig. 2 two other theoretical curves (dashed lines) obtained by setting 2 =c . This corresponds to the assumption that N processes dominate, as assumed by other investigators [4] . As can be seen in Fig. 2 , this assumption exaggerates the isotope eAect, and leads to an incorrect temperature dependence for one or the other of the two specimens. If, on the other hand, one totally ignores the N processes, as was done by Onn et al. [2] , the isotope eAect is underestimated.
They had to invoke sample dependent defect concentrations in order to fit the data. The data presented in this Letter show that neither of these extremes is correct, and with a suitably chosen value for the N process rate, the 
